Water-soluble andrographolide sulfonate exerts anti-sepsis action in mice through down-regulating p38 MAPK, STAT3 and NF-κB pathways.
Andrographolide is a prescribed drug used for preventing and treating the common cold, influenza, viral infections or allergies. However, its poor water solubility enormously limits its bioavailability. In the present study, we aimed at examining and comparing the effect of andrographolide sulfonate (trade name: Xi-Yan-Ping Injection), a water-soluble form made from andrographolide through sulfonating reaction, on the treatment of murine sepsis model induced by lipopolysaccharide (LPS). Pretreatment with andrographolide sulfonate significantly decreased the levels of tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β) and transaminase activities in serum, attenuated liver and lung damage, and improved the survival of mice with experimental sepsis. Andrographolide sulfonate also remarkably reduced the expression levels of TNF-α, IL-1β, IL-6 and inducible nitric oxide synthase in the injured liver from septic mice. Moreover, andrographolide sulfonate time-dependently suppressed the activation of p38 mitogen-activated protein kinase (MAPK) but not extracellular signal-regulated kinase (ERK1/2) or c-Jun NH(2)-terminal kinase (JNK). Furthermore, pretreatment with andrographolide sulfonate markedly inhibited the activation of p65 subunit of nuclear factor-κB (NF-κB) as well as signal transducers and activators of transcription 3 (STAT3) in the injured liver from mice with endotoxic shock. Notably, andrographolide sulfonate showed a much stronger alleviation of LPS-induced sepsis in mice compared with andrographolide. Taken together, these results reveal that andrographolide sulfonate ameliorates sepsis in mice through suppressing p38 MAPK, STAT3 and NF-κB pathways and suggest that andrographolide sulfonate has an advantage of andrographolide for the treatment of endotoxin shock.